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AUTHOR: Lepin, G.F. 
eae A LOLI IL — |~ 
TITLE: An Investigation of Some of the Laws Governing the Relation- 
ship Between Creep and Stress Relaxation in Metals (Issle- 
dovaniye nekotorykh zakonomernostey svyazi yavleniy polzu- 
chesti i relaksatsii napryazheniy v metallakh) 


ABSTRACT: Bibliographic entry on the author's dissertation for the de- 
gree of Candidate of Technical Sciences, presented to the In-t 
metallurgii AN SSSR (Institute of Metallurgy, Academy of 
Sciences, USSR), Moscow, 1957 


ASSOCIATION: In-t metallurgii AN SSSR (Institute of Metallurgy, Academy 
of Scier.ces, USSR), Moscow 
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AUTHOR: Lepin, G.F. (Moscow) 24-9-23,/33 


TITLE: On the statistical theory of creep and relaxation. 
(K statisticheskoy teorii polzuchesti i relaksatsii). 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1957, No.9, pp. 134-136 (USSR) 


ABSTRACT: An attempt is made to derive a general deformation equation 
from the point of view of the dislocation theory and on the 
basis of statistical relations and to derive,as particular 
Cases ,equations for creep and relaxation. The work was 
carried out under the leadership of I. A. Oding. The 
conclusions are based on the assumptions of the dislocation 
theory expressed by Reed, Mott and Orowan, i.e. that the 
‘polycrystalline specimen contains a certain quantity of. 
imperfections and also sources of dislocation which obey a 
certain distribution law. The strain is the result of 
displacement of dislocations which are activated by applying 
stresses or thermal fluctuations, The speed of deformation 
should be proportional to the probability of existence in 
the specimens of dislocations with minimun eneryy and the 
probability of occurring in the specimens of thermal 
fluctuations. The instant of stress application may be 

Card 1/2 accompanied by a sudden plastic deformation. It can easily 
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On the statistical theory of creep and relaxation. 24=9-23/33 


be proved that the dislocation distribution curve as a 
function of the activation stress can be expressed with an 
accuracy up to a constant factor by a curve of the 
dependence of the gudden plastic deformation € on the 
stress o; this dependence was experigentelly determined 
for Armco iron at 29, 100, 280 and 350°C and was found to 
be an exponential -‘urve expressed by oqg.(1). The follow- 
ing final equations were derived: eq.(1l) for the creep 
and eq.(13) for the relaxation. Danilovskaya, Vo Les 
Ivanova, G. M., Rabotnov, Yu. N. (Ref.7) obtained similar 
formulae starting from completely aifferent assumptions 
and they showed that the results obtained by means of this 
equation att in good agreement with experimental data 
measured for the Steel 30KMA. There are 1 figure and seven 
_ references, 1 of hich is Slavic. 
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PITLE: On the statistical theory of creep End 
So strecses (experinental results). (K stetistic!esroy 
i 3 teorii polzuchesti i relaksatsii napryazheniy 
(rezul'taty exsperiaenta)). 


PsRIODICAL: Izvestiya Aladenii Nauk, Otdeleni¥e Tekhnicheskixh 
Nauk, 1958, No.l, pp. 124-124 (USSR). 


ABSTRACT: In an earlier paper (Ref.1) the author derived « peneral 
equation of deformation and,as particular causes, he 
derived equations of the dauaping ereep and relaxation, 
Phe derived equations contain only coefficients which are 
common for both types of tests, This veruits calculatior 
of the relaxation curves from experiaentally deternined 
creep curves and vice vir a und also obteining, of creep 
ond relaxation curves for various stresses fron curves 
obtained experimentally tor other stresses. kxperinental 
verifigation of the equations was effected on armuco iron 
at 280°C und on steel WU-257 at COO uring the ring, 
method of I, A. Oding (Ref.2). The stresses were 
determined by the method described in earlier work 

(Refs.2 and 3). For verifying the equations, the 
Gard 1/2 results were also used of tests on steel Z0XMA at 500°C 


24-1-17/26 


relaxation of 
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On the statistical theory of creep and relaxation of stresses 
(experimental results). 


published by Danilovskaya et alii (Ref.4), In Fig.l the 
fs experimental values of the creep of 9W257 steel are 
graphed (continuous line curves) and also the creep 
curves (dotted line curves) which were calculated from 
relaxation tests, In Fig.2 the experimental curves are 
graphed of the relaxation of the same steel end also the 
relaxation curves calculated from creep tests, It can be 
seen fron Figs.1 and 2 that the experimentol curves and 
the curves calculated from the creep and relaxation 
equations (Ref.1) are similar in character. The obtained 
correspondence between these curves can be considered 
fully satisfactory. Such correspondence was ulso 
obtained for armco iron and ZOXMA stecl. Consequently, 
the equations derived in the carlier paper (Ref.1) 
describe satisfactorily the behaviour of steels of these 
grades under creep and relaxation conditions. 
There are 2 figures and 4 references, all of which ¢re 
Card 2/2 Russian. 

(Note: This is a complete translation). 
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PERIODICAL: Zavodskays Luboratoriya, 1958, 
pp. 845 - 548 (uSSK) 
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gorovskiy et al.(nef 5 
formation process 
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ie distribution of 
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with a linear distribution of 
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(Ref 3), that of 
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The Effective Stress Gonputs.tion on Torvidsl Sanples 307/32-24-7- 3765 
at Creep and Relaxation 


ASSOCIATION: 


Card 2/2 


load. It decreanes ct an increase of defo:mation and tends 
towards an asyanetrical minisum. The stress distribution across 
the sample varies considerably. It is assuned that in the 
relaxation as in creeping the stress distributiorcha: -es fron a 
triangular to a trapezoidal one (in first approximation). A 
somewhat modified shape of tne sample is given in a diagran 

in the chapter dealing with the creeping. Making reference to the 
payer by G.F.Lepin (Ref 8) it is stated tht the equations used and 
tndcomputat ions made are correct, as the results coincide with 
the experinental curves, as well as with the reluxation and 
creeping tests. Ther. are 7 figures and § references, which 
are Soviet. 


Institut metallurygii im. A.A.Beykova Akademii nauk SSSR 
(Institute of wetallurgy inmeni A.A.Buykov,AS USSR) 
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AUTHOR: Lepin, G. F. S07 /32-24-7-31/69 
TITLE: The Localization of the Course faken by Plastic Defornation 


in Toroidal Sanples (Lokal'nost! protekaniya plasticheskoy 
deformatsii v kol'tsevon obraztse) 
he 
PERIODICAL: Zavodskaya Laboratcriya, 1955, Vol. 1958, Nr 7, 
pp. 849 - 850 (USS) 


a ARSTRACT: In recent yeurs @ nunber of rules governing the course taken 
by smill plastic deformations and the degree of heterogeneity 

in cylindrical samples vere found. A consnratively widely used 
nethod of investi.;.tion in this field is thet according to 
I.A.Odin,; (Ref 1) which is applied in investigations of the 
creeping and the relaxation in toroidal samples. In this inves- 
tizetion mars were applied alony the total test seguent of 

he toroidal sanple with a dianond. Thus the segnent is divided 
into sections stout 5 mn long. This, Load conditions ere 
correlated to tie relaxation conditions for 2 step-wise increase 
of load. The deforaation of eacn section of tne toroidal gaomple 
was measured with a comparator. As “ay be seen from the results 
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The Localization of the Course Taken by Plastic S07 /32-24-7- 31/69 
Defornation in Toroidal Sanples 


of the experinents given in graphs the magnitude of plastic 
deformation along the test sernent takes a sharply neterogencous 
course. Wien the sections were reduced to 0,5 mm the san 

picture was obtained. The localisation of the plestic defornation 
ig determined by tze nature of the polycrystalline matericl, 

that is to say by the conpiderable differences of tne physical 
and mechanical properties varying from one grain to another, or 
from volume element to volure ele:ient, respectively. It was 

found that tne mean deformation at the inner circumference is 

by about 2035 greater thin at the outer circumference. Tie results 
show that the methed of toroidal samples can be applied to 
investigetions of the deformation properties of metallic nateri:.ls 
under the cornditiors of creesins and of relaxation. There are 

3 figures and 1 reference, which is Soviet. 


ASSOCIATION: Institut metallurgii im.A.A.Baykova Akadenii nauk SSSR (Institute 


of Metallurgy imen:. A.A.Baykov, AS USSR ) 
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30V/129-59-4.-1/17 
AUTHORS: Corresponding Member A>.Sc, USSR I.A, Oding 


Candidate of Technical Sciences G.F. Lepin : 
TITLE: Determination of she 


Characteristics of Deformation from 
Teep and Stress Relaxation Curves (Opredeleniye 
kharakteristik def'ormatsii bo krivyn polzuchesti i 
relaksatsii napryazheniy) 


PERIODICAL: Metallovedeniye i Termicheskaya Obrabotka Metallov, 
1959, Nr 4, pp 2-8 (USSR) 

ABSTRACT: On the basis of present-day concepts of the dislocation 
theory on the charac 
troy fy s talline materials during deformation, G.F. Lepin 
(Ref 1 Llowing general differential 
equation for defornation: 


~aayle . +) 
ee A eee eT as See RD 
de,/dt = mbes ey e x 


(1) 

where ¢, is deformation in ¢ during the time 3 «6, is 
Sudden eformation during loading or heating; a isa 
coefficient characterising the fluctuation" property of 

Card 1/5 the given material; m is the propor tiomlity coefficients 


is the coefficient of the dependence on the stresses 


erie, tee Se 


Force eicoe Sas eS 
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of the sudden plastic deformation in the following 
equations eaten a7 ble~o) 2 
ki ent b characterises the distribution o ne 
aie as a function cf the activation stresses; 
the function @e,,t) determines the conditions of 
operation of a given specimen or component. If geri 
relations of the variation in the eae Pie oh : 
ion of the deformation and time are & 5 
pie ts obtain from Eq (1) the deformation pausetons a 
for various methods of testing (creep, relaxation, ters on 
ete.). Thereby the type of a given function is determin 
directly from the conditions of loading of a ee 
specimen or component. In this paper the edge 
investigate only equations of attenuated creep an 
relaxation. One of the conditions of attenuated creep 
is that the stresses applied to the specimens are ‘ 
maintained constant. In ordinary creep tests it can ©. 
assumed that the stress will be maintained constant on 7 
at relatively small. values of stress and deformations 
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the formation oe "therefore the condition for attenuated 
creep will be ¢ (ext) = Oo. 


dition the following 
ating Eq (1) for this con 
perce pcere obtained for ey oa creep 
ee ey (1 +mat) 
The relaxation equation can be written thus’ 


are - (4) 
t=+ ao X cm, 
aMe 
‘i a/) .aMex (5) 

where = mb (aM &}) e “s ae 

and M = E/100, B being the wonu.us Lehane ee 

creep or relaxation tests, only sulbae ae eae as 

M, are determined, vr a they oat cesent tne 

ristics of deformat:or S4hhs *" tions of 
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loading. In this paper the technique is described of 
determining characteristics of deformation on the oasis 
of creep curves as well as on tho basis of relaxation 
curves, and also a technique of plotting calculated ereep 
and relaxation curves on the basis of known defornation 
characteristics, A simple method is described which 
permits determining,with an accuracy acequata for 
practical purposes, the deformation characteristics on the 
basis of creep curves as well as on the basis of 
relaxation curves. Characteristics derived from creep 
tests can be applied for plotting relaxation curves and 
vice versa, and also for plotting sinilar curves for 
other stress values, The here-described technique was 
applied and verified for commereial iron at 280°S and 

for the steel EI-257 at 600°C, The creep and relaxation 
tests were carried out in aeeordance with a method 
described in earlier work of cne of the authors (Ref 2). 
For verifying the derived equations (3) and (4) and ths 
here proposed technique on cylindrical specimens, the 
creep and relaxation curves published by Danilsvskeya 
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et alii (Ref 3) for the steel 30 KnMA tested at 500°C 

were used. Results of comparative creep and relaxation 

tests were considered in an earlier work of one of the 

authors (Ref 4+), in which good agreement was found to 

exist between the experimental results and those 

calculated on the basis of Eqs (3) and (4). 

There are 8 figures and 4 Soviet references. 


ASSOCIATION: Institut Metallurgii AN SSSR imeni A.A. Baykova 
(Institute of Metallurgy, Ac.Sc. USSR, imeni A.A. Baykov) 
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1007/1207 


AUTHOR: Lepin, G.?. 


ne . Seen 


TITLE: The theory ot metal deformation at high temperatures 


SOURCE; Krematorsk. Nauchno-~issledovatel 'skiy i proyektno- 
tekhnolo ticheskiy institut-mashinostroyeniya. Konstru-~ 
irovaniye i tekhnologiya mashinostroyeniya. no. 1 
Moscow, 1961, 220-242 


TEXT: The ever~incrensing use of new Alloys requires a 7 
general theory ot metal deformation capable of explaining metal 
behavior under Stresses 1s a function of time and applied load. 
This paper attempts to establish, on the basis of the dislocation 
theory, the interdependence between the processes of Plastic 
deformation, and to Lormalnte conmon criteria for heat resistance 
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The theory of metal.... 


of metals. The fundanentals ot the dislocation theory and a 
mechanism of metal deformition under various loads are outlined. 
The fact that deform-tion o1 metals under varying consitions of 
stress are intim-tely interconnected and obey common laws was 
contirmed experimentally. ‘The deiormnation parameters m (propor- 
tionality factor) and {a coerficient characterizing the creep 
Capacity of the metal at 1 given temperature) may be used as cri- 


teria for evaluating metal behavior at high temperatures. Important 
tnglish-lanjuage references are: 19). Mott, N.F., Mechanical 
Strength and creep in Metals. imperfections is Nearly Perfect 
Crystals", London, 1952: 20). ilott, N.F. "A theory of Work—harden- 
ing of Metals", Philos Mg., 44, 1953; 27). Laks, H., Wiseman, ©.D., 
Sherby, 0.D.,Dorn, I.c. "Zftect of Stresa on Creep at high tempera— 
tures", Paper A.S.M.£. no. A-55, 1956. 
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LEPIN, G.F.3 BUZUNOV, V.I., TSSYTLIN, M.A.; BUGAY, 1.¥. 


Increase in the operational reliability of the fastening 

devices of electric power systems operating under high ; 

pressures, Energ. i elektrotekh, prom. n0o2:59-64 Ap-Je '62, 
(MIRA 15:6) 

1, Krivoroziskiy vechorniy industrial'nyy institut (for Lepin, 

Buzunov). 2. Glavnoya upravleniye energeticheskogo khozyaystva 

Donetakozo bagseyna (for TSeytlin, Bugay). 

(Steam power plants) 
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oo ed in the quest for thermoelectrode 
aa | tures up to 2000 C ae 
SOURCE: Moscow. Gosudaratvenny*y nauchno- issledovatel'skiy 2 proyektny*y: ' 

botki tavetny*kh mejallov. Trudy*, 10. 22, 1964. i 
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“| TOPIC TAGS: rare earth metal, ox 


| ABSTRACT: The data dealing with Ir 
i Conversely, there is ample literature both in the Soviet 
| ocouples with 60% Rh, The authors discuss foreign rese 


‘ length and conclude that Soviet investigations atand in goo 
| findings. However, the amount of Rh additions (40 or 60% Rh} remains a contro- { | 


i versial subject. The investigations conducted by the Sverdlovsk branch of the = | 
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| ACCESSION NR: AT4045676 - | a 


é All-Union Scientific Research Institute of Metrology show that after annealing at - 
high temperatures the thermoelectromotive force increases with 60% Rh. The 
| Ir60Rh/Ir thermocouple has a life span-of about-100-hrs. at 1806 C. Another 


a oe 


| Soviet paper suggeate the employment of such thermocouple in an oxidizing at- 

; mosphere at 2300 C. The authors recommend the employment of an [r60Rh/Ir . 
| couple for a service period of 10 to 20 hours and at 2000 C. They point out such 
; Shortcomings aa the ready evaporation of the Ir electrode and the non-stable 

, character of the electromotive force under the effect of oxidation. The possibili-j 
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passivity of Metals and fortase Compounds. *! 


chimica ULRS8,, 1938, 8, (8), 660-608). —[In 


DL. Lapis. (Ada Physicn- 
Enwilish | Faraday’s unide 


film theory of paasivity of metele is extended, and it is shown that the passivity 
and indifference uf tho noble motals to oxklation are really due to the formation 
of high-valency eurface oxides, Tho tendeney of the Inetal to form surface 
compuunds depends on the position of the metal in the period ey ten, 
‘The denace tho space lattice of the metal, i.e. the leas the atomic radius 
of the metal, the lees ablo je the metal to take part in ontinary volume 
tractions and the xreater is ite tendency to participate in surface actions, 


APPROVED FOR RELEASE: 08/23/2000 


1S. ae 


me => 


«< 
a 
ri] 
6 
° 
Pa 
- 
t] 
Q 
a 
- 


Co ee ae 


Cdger gdeite 


wtian? cmt cmv ate 
onmoeetwo 


CIA-RDP86-00513R000929320007-9" 


SH SUUAT EO Sn PLT ALAS eee tees eeeeie Ss ne 


ae ke ee: 


. eRPPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929320007-9 


z e 


Influence of electrolytes on formation of silver 
chloride sole. I. ting effect of exces 
of chlorides and their ures. LK, Lars and 
A. V. Brompeno (J. Phys. Chem. Rusa, 1938, 12, 
—118).—AgNO, solutions were mixed with chlor- 
ide solutions, and the concn. of the chloride giving the 
Jeast turbkl sol was determined. For Cl, this 
concn, is ~h2 of that for MCI, whilet the reapective 
coagulating concns. are in the ratio 1: 5U—1: 100. 
Mixtures of MCI and BICl, usustly possess a amaller 
coagulating power than doce either separately. This 
antagonistic action of uni. and bi-valont cations js 
even more pronounced in Agl sols. Jd. BK. 
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"fhe Coapulation of Hydrophobic Sole with Mixtures of Electrolvter—-l. The Coagulation 


of a Nepative Sol Agi with Mixtures of Potasium Salts and of Polyvalent Hetals"; Zur. 
Fiz. Khim., 12, No. 1, 1939. Received 27 May 1978 


Report U-1613, 3 Jan. 1952. 
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of the Double Electric Layer", hur. Fiz. Khim., 16, Nos. 1--2, 1942, 
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Report U-1523, 24 October 1951. 
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“garface Reactions: II, Interaction Between Soluti 
of Bydrolyzed Salts and Ashless Activated Charcoal,” 
v Lepin, G. Strakhove, Lomonosov Moscor State U, 

+8 yp 


"hota Physicochimica URSS" Vol XXI, No 6 


Stady of interaction of hydrolyzed salte: comparing 
and discerning differences between their interactions 
with ashless activated charcoal and those of neutral 
salts; dividing their interaction into two types; and 
@4gsoussing varience between the two. Received, 2 Aug 
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: ’ . : Vertically suspended Al samplet were allowed to corrode ia 
0-01-29-KCH, and the distribution of corrcdoa was studied 
microscoplealty. Four formas of corrosion producta were ob- 
oerved: hills or craters (1), glassy upherica) socumu's- 
tions (11), locee accumutations resembling waves (ID), and thin 
adherent layera (89). The nuniber of | inereased with KCI 
concentration, reaching a max. at 0-5-1, and then decreased. 

A cimilsr variation wae observid in the pptn. of Cu on Al 
from sit soln. Tho formation of tho craler-like clevatione | 


is explained a4 follows: The hijthly polymerized formas of Al 
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a eitiolecr cheats oretically to nen on the 
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hydrolysis of the aluminatsa, with the hydroxides frst pee- a 
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(Whole No. 8}, '107-13 (ie Rt 
- =p 0.001-3.V KCI at 20° lozg. 8D days) cre 
rosin: rate of Al follows ation 1 4g where 3¢ 
. 4a the wt. loss, ¢ concn, of KCI, and & and e are consts., ¢ x, 
- 0.8 and 0.43, reip. Similar relations bold for Al and K sul 
Sera adc Sra Wat es 
. . exposures, e.g. 18 days st w ig trot and a -- 
-_ Max. corrosion tate is observed at LN cornea. An explane- 
tloa for the equstion Is proposed: at higher concus. uf Cis, 
the potroxychiotides, fornted. probably through the inter- 
mediate steps if adsorption on the primary hydroxide 
. (horhraite) and jon exchenge, peptize the pelmary hydroxide 
deposits; in dit. tales., the primary boehmite passes Into the 
fess reaction-active baycrite and hydrargillite which block 
the surfaces and slow own the corrosion. Resemblante be- 
tween the above: equi. on end relations expected from the 
adsocption bsothirm a d mass-action law are pointed out. 
In the corrosion of Fe, the short-time corrosion is hizher in 
the more dil. sotys.; chlorides and sulfates of the alkzli and 
ikaline earth metals were investigated. In long-time tests, 
the cetrosion sale was max. it 0.1-0.001N solan. This is 
explained by blecking of the cathodic areas by an electro: 
ploretle pots. of the positively charged collaidal particles of 
the hydroxidie geiinary and secondary Corrosion produc. 
‘The irregularities ace exptalned by changes in the rates of 
» fermstion and aglug of the seconlary cotrosient Products 
stich as tnognetle. ‘fhe relitive amts. of the latte? in the 
corrosion produx’s increased with the diln. of the electrolyte. 
- The magnetite forms by a teacticr: of the bivalent Fe ions 
with the seensdarily formed (by oxklation) trivalent 
_ hyleovile tonite encite. # -Avew Dwauntobs 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929320007-9" 


PP PROVED FOR REEEOE peice 200N CIA-RDP86-00513R000929320007-9 


PieataRaceearr tag bc BERS) Reis SOROS ES_ BESS DE 


Ph Sorlaaan of oo and 4 etere, 

Smits ah Li Liepina (Inst. Bet cad. ‘Sct Latv. 
Tare rn eek ree ae 

sti ayy eres WWhole No. #0), “120- -3( Russian sum- 

mary, 124).—Sols of Al and Zn were prepd. by the con- 


densed-spark method with double-distd. water at 0* 
under pure Hy atin. The disperse rae consisted of (Al) 


inctals and hydroxides, the free metal comprising up to 61% 
to 88% (Zn) of the phase. The particles were positively 
charged and polydisperse. The sols were brownish-gray in 
transparent and pray in reflected Hight, with the Zn sol 
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Reaction kinetics of metals with water 
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A study of the reaction kinetics of metal with water showed that the reaction 
is not a process of simola solution of the metal in water but a chemical re- 
action connected with the chance in the energy state of the electrons in the 
surface layer and with the loss of a corresponding amount of electrons in 
the metal phase. It was established that the rate of reaction (metal+ water) 
must be vroportional to the existing mass of the metal because the latter de- 
termines not only the volume of the metal phase but also the total metal- 
water separation surface which decreases with the progress of reaction, The 
reaction and its relation to the number of electrons participating in the 
formation of a hydride bond, is exolained. Four USSR references (1946-1953). 
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Title | ¢ Reaction of Al with aqueous solution< 


Periodical § Dok. AN SSSR 1021/6, 1079 - 1082, Apr. 21, 1955 


Abstract ¢ The kinetics of reaction processes between metal (Al) and aqueous acid 
solutions were investigated. The effect of gradual increase of hydro- 
gen ion concentration on the reaction 1s explained. It was established 
that the reaction between the metal and acid, which in the first stage, 

leads to the formation of two metal compounds (hydroxide and hydride), 

4, e., separation of bonds in the water molecule ani formation of two 

new chemical bonds, requires & definite orientation of the water mole- 

cules on the phase separation boundary. It was observed that if the 

water molecules are turned toward the surface of the metal with their 
_ oxygen or hydrogen tips only, the react 
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The dependence is considered, of the steady state potenti- 
al and rate of Fe corrosion, on the concentration of 
Alp(S9),)5 solutions. In that Instance, unlike in the ca- 
se of solutions of sulfates and chlorides of alkali and 
alksline earth metals, inhibition of the cathodic process 
does not cccur. Electrochemical behavior of Fe in solu- 
tions of MnSO), constitutss an Intermdiate region between 
the behavior of 2 in solutions of chlorides and sulfates 
of alxali and alkaline earth metals, and the behavior of 
Fe in solutions of A1,(S0}) - This proposition is confir- 
med by a comparison of plI veaee of the solutions of elec- 
trolytes in which the covzrosion wag investirated. 
Communication I see RZhKhim, 1957, 14092. 
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